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• TaKcap 


ffiiipOKOil OCJIcLCTbK) npmeUPmn nmr. 

acBOBBSOBaime pawoaKimlv’''"^' 

JiorHJecKiix napaueipoB. B CCCP conaaiiP “‘"Pe™ WXHO- 

aBioMai».,eoKoro KOHipow c ncnoBBaoZ..! ”P«OopoB 

fmaei see donee npynHue paaMepu “ "SAyieHHH npn- 

iicnoBtaoBaHiM B;,epHHx iiaxy?eHM h ill ocBOBaiio aa 

XapaJCTepHOM OCOdeHROCrtlo HSOTOnOB. 

hbahstch npouecc mKoujiemil TaT™"'^ PeJiefiHoro 

na imierpiipyiomeii qenoqKe (PC ) T’ ^ 

TpiPiecKHx mmyjibcoB or npweMHHKOB n^rr ^o^'’^ynAeHMK Ha Hee sjwk- 
i-iecTBAHeiCA J^o Heicoioporo snaqeHM HanpaKemw ocy~ 

THBaHHfl perwcTpHpyiofljero pe^e. ^ ^^Pe^^eAfleworo noporow epada- 

o.poaxl”r;,^r™3~ 3xa np.,dop. 

cooiEeiciceauo HasBaHise "nunyabcpoa^ov" »V* ( "‘’■“yaiiBnrau 

■''™ cxeMH"'(«) t).“ 

pa;.ieHM, Fa3CHM''no“"opi™rr'“ "»»s)tob HanyatoH aan 

™ cxa„,ap,a3axopa aan'r; PxaBo,,a; ..“r 

i-yioiJ{eh nenoqKe BasHCHT ioalko ot mu HanpaKeHMH na HHrerpH- 

HBKa Hoxyveaaii, a.nxKxy* :“,:;: "P-e- 

BOB H 01 napaueipa uenoqKs. B loeoBoii *« HMnyjt. 

lOKOBOi, *e cxeae B 03 pacia„„e aanpa- 
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:;c8iiHH, B oTJiM'iiie OT MMiiy/fbCiioK , saBiiciiT, Kpol.ie Toro,oT Tuna iipiiLie- 
iineijoro ripiiewiiiiKa ii ot peMiia ero padoTH. 

OymecTBeiiHUii d paOoTe iipiidopoB poJieiiiioro 'niria ABJiaei'cn iia/in- 
Miie (p/iioKTyaLiii!! Maup^Diceiii'in na Hi-iTerpiipywineil neiioqKe, icoTopne b 
iiiiny/iLciioii cxeue odycjiOBBeHii rJiaDHUu odpasoM cxaTiicTimeoiCHM xa.- 
paicTe oM pa;i,iioaKTMBiioro pacria;i;a, a d tokobom uxeMO xaioice Aoiio/iim- 
Te;ibiiL!uii gjiiOKTyauHHiiii HMny/ii.coB no auiuiHTyB.e n AJii-iTeaiaiocTii, ko- 
to lUe CDBsaHBi c npoueccaMii, npoMcxo;wmni,in b npiiewHUKe MSjiyqeHiia. 
CcHOBHue iiapaMexpu npiidopoB pejieh'iioro xtina: ’'MyDCiBiiTeBiiiiOCTb ri 
diici’po,ii,0Hci’Bi'ie” saRiiCJiT ot Be;iHqnHH cpjiioKiyauwfi iianpniiCGHM Ha ero 
HHTerpiipyioineii penonKe, qi’o b KOHeni-ioM cMexe onpe;i;ejmeT odJiacib 
npHueHeuM nojiodHux npndcpoB. 

TaKWJ odpaaoi.!, iiunyBBCHafl cxeiia padoTaeT dojiee cTadiuibiio, 
yqeT aiJiBKTyauHM iiaripflieHtifl Ha HHTerpwpyioiiieH ueiioHKe b 3aBi'iciii,;ocTH 
OT HiiTeiiCHBHOCTH peruGTpiipyeMoro iisjiyHeHiiB m ot 3;ieKTpiB;ecKiix na- 
paiieipoB cxeMU /lerKO mokot duTb nponsBej^en pa^noaKTHBHoro pe- 
.le, padOTaioiaero b HunyBbCHOW peEiwe. 15 otom cjiynae nacTo no/ibsyDT- 
CH n3BecTii0H (i)opMyjiori, BbiTeKaionei'i h 3 Teopewbi K3i.{nde;i;ia, .wi oueH- 
KH cpcMHoro KBa;];paTHHHoro OTKJioneHHH HanpflKeHHfi na HUTerpi-ipyioi^eri 
ueiioMice (;:')• 

Oj!;Haso oia 'uopnyM cnpaBe^BLiBa TO.)ibKO jiiJiB ycTaHOBiiBiiierocn 
pesFMa, KorKya cpejiiHee BpeMH neiay BisyMA i'ii,iriy;ii3caMH sHaHiiTe/ibKo 
npeDuiiiaei .yiuTeJibiiocTt nunyjibca. 

K papoaKTi-iDHOiiy pe/ie naCTO npeATjABMioTCH I’pedOBaHMa Hajiss- 
Hoii perHCTpaiiiiK KpaTKOBpeMGHHoro npoaecca odJiyqeHiin npiiewHi-iKa. Ila 
HiixerpiipyioinyK) penOMKy n otot.i cjiyqae nociynaeT oriiaHiiHeHHoe qncjio 
injnyjiBcoB c do/iBibiiu KOOfMamneHTOM sanoBHemiH . C ij,e;ibio »0CTiraeHiifl 
dHCTpOAGHOTBi-m pGriicTpaulili ii3B:yqeHiifl , pe/iettHaa cxeua Ao/isria cpado- 
Tai’b ;co HacTyri/ieiii'in GTauiionapHoro peraua. llo'oToi-iy laKOii npopecc 
TpedyeT cnemiajibnoro pacGwoTpeHM. 

SKBHBajieHTuaH GxeMa HaKori/ieHim HanpjiieHHB Ha xHTerpnpyioineii 
i:,erioqKe npii nocTynBeiiHi'i na Hee CTaH^tapTHSOBaHHUx HunyjTBGOB noxa- 
3aHa Ha pnc,2. o^ecb: r - renepaTOp cTanxapTH30BaHHiix imny/ibcoB 
c afjn/niiyjioiiU j C ii P - eMKOCTb h conpoTiiBJieHi-ie MUTerpii- 
pyioinei'; uenoMicni 'X - conpOTUBJieHxe sapBWOfi ueni-i; - nepexoAKan 
ei'KOGTB; 6i H ■ MAeaBbiibie BeHiiiJin; U — HanpaseHi'ie Ha Huierpii- 

’py F3ii;6 1! Lj, 6 H 0 M K 6 • 

PaccMOTpHM npopecc yBeaiweiiiifl HanpaHeiiiiH iia iiHTerpi'ipyBiiieii 
penoHKe npii iiocTyriaeHHi'i na Hee iiMnyjibcoB, BosdyEj^aeiibix pajuioaKTiiB- 
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1/ 


mu HCTOumiKou h oiaajiapiiooBaHiiux no aunjmyie » xmiejiiHocni. . 
iojK cpexaee Bpoua ueixy xBjua nocaexoBaieaiiiuuH liunyaicauM paBHO 


' N 


TO nJiOTHocii, BepoaiHOCM pacnpemeuMfi T pasHa 


jo(T) 


-VS 


rfle N cpeflHflfl HacToia nocTynjemifl nMnyjiBCOBj ‘a -JiJiHiejiii- 
hoctb iiiyny;ii,ca. 

B uoueHT noHBJieHHa HMnyjbca Ha WHTerpHpyiomefl HenoHKe, aanpa- 
JceHHe Ha eMKocii, C BoapaciaeT npM nocTOAHHoa BpeweHH penH sapA- 
Jta aC , rfle ^ -OKBHBaAeHTHoe conpoinBAeHHe sapA^Hofl hobh - paB- 
HO cyuue BHyipeHHero conpoinBAeHHA resepaiopa HMnyAbcoB w BHyipeH- 
Hero COnpOTHBBOHHA BeHTOA. 

B HHiepBajie BpeweHH yeK^y HMny;rbcaMH HanpaKeHHe Ha uenoHKe 
najtaex npH nociOAHHoK BpeyeHii aenn paspa^ia RC . npH oiom noAa- 
raeu, hio Q^> 

to HHieHepHoro pac^eia Bsefley ynpomaioinee npeflnoaoseHHe , ko- 
Topoe CHuiBHo odAereaei paccwoipeaHe Bonpoca: ciy;^eM CHHiaTb, qio 
cxeya saperHcipHpyeT pa;tnoaKTHBHoe HsayneRHe b tom CAynae, Kor^a 
MBHOBSHHoe SHaqeHMe HanpAEGHHA Ha HHierpMpyomefi uenOHKe k MoyeHiy 
nocTynAGHHA OHspeAHoro HunyAbca AOciMPHeT BeAHHHHu riopora cpadaiii- 
BaHHA periiCTpMpyBiiiero peae, Koiopys) dy^ew CHHiaib nocxoAHHOM. Jler- 
KO noKasaTB, qxo oiiiiidica b pacneTe qwcaa nociyniiBiniix Ha cxeMy hm~ 
nyAbcoB, AiocTaTOHHOro aaa peracipaHHH, npM cAeAaBHOM AonymeHHM He 
npeBHniaeT -J HMnyxbca. TaKaA touhoctb aab npaKmqecKHx ueAeK bhoa- 
He nparoAHa. noDTowy b paccuaTpHsaeMoM CTaTuciHqecKOM sa^a^e ao- 
cTaioHHO HaKXH cpeAHee 3HaqeHne HanpAEeHHA Ha HHierpiipyjoiiieK pe- 

noqKe b Ha^qaAe K-nunyAbca h cpeAHioio KBaAparayHyD (J)ADKTyaHH» oioro 
HanpAKeHHH. 

npouecc 3apAAa HHTerpnpyBineri penoMKH onncHBaeTCA ciicieMoK 
AH(|)$epeHmiaAbHHx ypaBHeHHfi: 

=Unv 1 

U/U+'tC I 
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- na;teHHe HaiipflKeHHJi Ha nepexo^Hott 0 mkocth . 

Ecjih b MoiieHT nocTynjieHHfl K-MMny^bca Ha HHTerpMpyomett nenoMKe 
dujio HanpflKeHMe , a Ha nepexojtHoK euKOCiHUj^ , lo, corjiacHO 
ypaBHeHHflu /3/ h c yqeiOM QKcnoHeHUHajibnoro ydtiBaHMfl HanpfliceHHH 
Ha uenoHKe b HHiepsaxe Mesc^iy HMnyjiiicauH, nojiynaew cxe^iyiomee BHpa- 
HeHHe AM BejiHHHHU HanpflKeHMfl b iioueHT nocTynjieHM /K + 1/ hu- 
nyjibca: 

FAS : -BpeMfl MesAy K h /K + !/ HunyAbcaMH, flBMBineeofl ciaiMcin- 

HecKofl B 0 .AHHMHOK c sajcoHow pacnpeAeJiGHHA /!/; 


, ^ / •'•kA 

(j, - -J U ( Q * - e M ; 


rv 


OdHHHO BexHHHHa nepexoAHoB eUKOCTH BLidHpaeicfl TaKoK, htoOh 
K MoyeHiy nocTynjieHHfl oiiepeAHoro HMnyAbca ohe hoahoctbid paspsKa- 
Jiaob Hepes BeHiHJib Bg . 

B 3T0M CjiyneeU^ ^ =0 h 

+ / 6 / 

Paaee aBTopawH /3/ HCCAeAOBajica npoijecc pocia HanpaKenM 
Ha HHTerpHpyiomeM uenoHKe, npH nocTynxeBM Ha aee ciaHAapTHSOBaHHHX 
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iiMnyjibcoB, no 3KDHBa;ieiiTi!Ofi oj/eicipunecKOK cxene HaKomiTe;ifl iianpn- 
KeHHfl, D KOTOpOii BMflHlie riepeXOJlHOM eMKOCTH OLUIO IIOKJIloneHO. ripiT 
3T0M, odUHR CBfiSH /6/ MOLc^iiy nanpBffiGHMMii Ha HonoMJce b na'iaJie 
Kh /K +1/ iiunyjiica Hweei lox eg Biifl. Oiciojiia c;ie;i;yei, wto iijimh- 
HHG ne pSXO^tHOri GMKOCTM CBO^HTCfl K HSMGIieHMW O/ieKTpHHGGKIlX napa- 
MGipoB sapajUioK nenH /4/. 0.n;naKO iiojiyqeHHue b btbx padoiax bii~ 
paiGHUfl AJiH cpe^HGro BHanewifl HaiipHKGHM ii mm cpeMeKJiajr- 
paiiNfioK (fjjiBKTyaiiHH oioro HanpHieiiMH cnpaBe,ii;A[HBU iojibko b cjiy^ae, 
Korxa 'kcl/T^<<i , to gcib ohm c^paBe;^JmBU aah HedoABHoro KOJinne- 
CTBa inMnyABCOB, noGTynaiomux iia ueno^Ky. 

HwKe npiiBOAiaicH no;iHue BupaseHUfl cpextHoro sHaneHiifl 
HanpflKeHHfl h cpeAHGKBajtpaTHHHOti (pAiOKTyaitHH Ha aenoHKe, Koiopue hg 
CBflGaHH nOAiOdHBIMH GrpaHHHeHHflIJM. 

Tax EG, KEK B padoie (G), BHpaKaa nocAGAiOBaTeABHO HanpaEGHne 
injnyjiiiGa Hopes , a laKie ynuTUBaa, hio 11^ = 0 , 

nojiyHiii.! BupaEGHHG AAfl iiMnyjiBca b BH^;e pa^a: 

BAG % “ COOIBS'ICTBeUHO HIITepBaAH BpeMGHM MGWy MUnyAB- 

CaUH OT 1 AO K + I. 

TaKiiM odpasoM,!!^^^ BB;ifleTca ^yHKUHeR K HesaBHcuMwx cjiywafi- 
HHX BeJIHHMH, nAOTHOCIB BepOMTHOCTH Kai’CAOfi M3 KOTOpHX AiaGTCB yOp- 

uyjioii /^/. Hjiothoctb BeponiiiocTH coBOKynnocTM bcgx 
paBHa npoiiSBGAeHiiio n/coTHOCieM 




OTCBAa 

W.dX,,.4\ 




d-^Sd-: 


iv-( / J 


l+dT, 
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rip>i BhiBO^e cooTHOuieHMH /9/ Hcnojri.30Ba;ioci, to odcTOJiTeJibCTBO, 


qio 


CO (O 


r r -ci'S'Tg 


/JO/ 


CyuwHpya pa^i; /9/, noJifiim : 

/ 






^ Ut+i/ 


oLT+i 


d - 




/a/ 


olT+d 

I-Jifl BtjqMCJieHHfl cpe^iHeKBaflipaTMMHoJi cp;iK)KTyau,i'iH Heodxowo hoKth 

U ^ 

QOmee BHpaKeHne corJiacHO /7/ paBHO 

OTGjo;i;a 

n+nv-S 


/w 


iti=i n=l 


^ CO 


0 r 


1 4 

.g ^ - ~ I li’Hir — JL -1 

“ I? ^ (i*2dTr 

V j 

2n-2 1 




/J5/ 


CyuMHpyfl noJiyqeHHHe BwpasceHHfl h y^^MIUBafl, qio = 

J nofly'iiiM oKOH^aiejibHOG BupaiceHiie wa cpe^He- 
KBa^paiimHoa $;iK)KTyauM: 


dg'Li-?* 1-42 'l^y 


/d4/ 


^9/9- 99 
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^ i+2dT ’ 

CiaqHOHapHOuy peiHwy coo'JDeTCTByei’ i<->oo . TaK kok h u 
DC erfla MeHBiiie e;r,HHiiuiH, to d dtom cj[ywae HueeM (cm, yp. II ) : 


r^e 




do 


I+dT 


'k->-oo i+dT-ctg 


/J5/ 


BbipaiiceHHe cpejiHeKBa;i;paTimHBifi owoKiyamm b aiou npe- 
;r,ejri.HOt.r cjiyyae npi-iwei bhji;; 


11 _ll' 


/i6/ 


Hepexoji K odr.i^iHO paccMaipMsaeMOuy BbipaseHiiio, BuxeKaioiiieijy 
H3 TeopoMH KBi-indeMa, cooTBeicTByeT otcvictbhio nepexo^rjioro eM- 
KOCTHoro conpoTiiBJieHMfl (Cn,->co)^ .piiTeJibnoGTM MMnyjibca, 
nocTynaioinero Ha KHTerpiipyiomyD qenoqKy, paBFioi'l Hyjiio 
H OTcyTCTBiiio conpoTMBJieHM sapfljFHOii qerai (x=©J). yc;ioBHH 

cooTBeTciByiOT sapfl^y Kon.neHcaiopa sa CecKOHe^iao uajioe spewB .^o 
noTCHanaJia . B biom c;iy^a6 




^+dT 

^"l+2oiT 




l+-dT 


^ f 


E M 3 BbipaKBHMil /I5/ H /I6/ nojiyMaGU 


U,-U„N,R.C, 

A\^=y'N.C.C. 


/a?/ 

/ 18 / 


iiiiTepecHO otmothtii, ^to CTaquoHapHoro peKiwa Btipasie- 
HHfl cpo^FHHx siiaMeHMi-i jiioOoil cieneHM BejiH'-iHiiLi HanpHseHiia na 
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MHTerpiipyioinen nenii Jiorico nojiyiiaiciTcn ii3 canux odmix ooodpaKeHMri. 
AenCTDllTe/IBHO, M3 BLipaiiceHHfl AV 




/a 9/ 


TaK KOK 


11^, He saBHCin OT 




yniiTLiBaa to, hto m oorJiacno /lO/ 

i 

'S = ~ ? cpasy rio.iyHaeM /I5/. 

Tohho Tai{ Ee U ^ momo nonyHiiTB iis cjieA'viomero coothoi.i9himi 

'k 




i+2olT 


CnpaBe^JiiiBOGTB nojiynenHux BupaiteHnn /ll/ ii /I4/ Ou/ia npo- 
Bepena OKonepriMeHTajibHO na yciaiiOBKe c ocpiiJi-^orpatlMHecKOM pern- 
CTpaiiHeri npoHecca HaKoiuioHM HanpAKetiiM Ha MHTerpHiy loiiieri uenoHKe 
( 3 ) » HsoOpaseuiifl npcciecca p.apaciaHiiF. Hanpn’XGimn (poiorpa-jiipOBa- 
./iHCB. Ha piic.S npeACTaB/ietia o.a;Ha ns thhiimhux ocmiJi/iorpauM oxoro 
iipoueaca. 

Ho cpejiHeHy SHaMeHiiio HanpfiEeHiia Ha MHierpHpyioinei; HeriOHKe 
A/ifl o^tKOro 113 iiopji,!r.icoBbix I'limyjiBcoB onpci,!i;ejifliraci) BeaiBniHa conpo- 
THBaeHHH sapfljinoM u,enM. Ho HanxeHHOMy siiaHeiiHio Haxo,^Ma;.cib cpe;!;- 
Hiie KBa,?i;paiiiHHHe (Ti/noKTyauni'i ;r,M pasHHx KOJii-wecifl nocTyimBuiiix na 
nenoHKy m.iny;i£COB. CpejtHHH KBa^ipaiPiMHan (ImiOKTyaHHfl, noJiyaeHHaH 
1-13 ycpe;i;HeHWfl 40 oKcnepHwepiiajibHHx SHaneHMa, xopouio cor/iacyeTCfi 
G pacneTOM b iipeAe-'iax oiuuCkm oKCiiepHiieHTa (3) . noajrqeHHHe aHa- 
JIHIKHeGIClie BUpaEGHlIfl OTKpHBaiOT BOSiJOEIlOGIPI MHEeHOpHtlX paOMeXOB 

OJieKxpKqecKPix cxeM .w pejieMHoM perHcipaHiiH dHcipo^iericTByBDBjMx npo- 
peccoB. 
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I'l3 cI)opMy;i /H/ ii /I4/ ;ierKo Taiace cpe^Heo snaMeiiiie 

HanpflKOHMfl H cpexHioio KBajtpaTH 4 Hy HI oToro HanpaicGHnn b 

SaBMCHUOCTl'I 01 ’ t -BpOMeHlI BOailI.rOj'eitCTBlIH "lICTO'-niI"K-CyeTriHK"o JUfr 
oToro BupaKeHHfl /il/ m /I 4 / c/ie.oiyGT yGpe,ii,H]iTi, no 
C pesyjiBTaie no.iynaew: 


u 


1-e 


-NCi-5r)t 


1- O? 


/ 22 / 


a: = 


cl/ 


rl+'x 




-n( 4- ijX) t 


Cljj2 b-'X, 




- 2 - 


ix-e 






(l-'z) ci-y) 


Ql - <z)‘ 


/2 5 / 


,5; 


^ npMuepoM npaKTM^ecKoro npWMeHGHiBi npi/Oopa pajieSHoro Tiina, 

^ iiOGipoGHHoro no iiwny/ibCHOFi cxeiiGy flB.!iflGTcn HH;iHKaTop panHoaKiio- 
HOii UapKIipOBiCi'i CTajIbHOn JIGHTBI B npoPGCCG GG np 01 'I 3 BO,Ii;CTBa f 5 ) . 

ABiOMaTiiqecKiiH KOHipo/ib 3 a MapKiipoBicoM CTa;iH odpaOai’iiBaeMHx 
py/iOHOB npoii 3 BO,i;;iTCfl i-ia npoKaTtiiix n pesaTG/rBHHx CTaHax. HGOdxomi- 
uocTb npi-iHGHeHUfl npiidopoB Hi,iny;iBcnoro Tiiria b gtom caynaG BtisBaHO 
TGIJ, nio B npoUGCGG np 0 M 3 B 01 i;CTBa CTajIbHOil JIGHTH aKTHBUOCTB BIGTOK 
Ha ireHTG cnjibno yuGHBiij'aeTCfl Kax b cBasii c noTepBMii iia OT.nG/iBHax 
TexHO.JiornneoKH/ cnepapiiHx, Tax n d cbhsm c eciecTBeHHBiM pacna^^ow 
B TGHGHi'ie piiK/ca odpadOTKn MGTa.'i/ia. B peoyiiBiaTG, Ha nocjie^Hiix 
TGXhojiori'BiecKHx onGpanHHx npwdopBi ;r,oaKHBi Ha^ieJiaio saporncTpiipoBaiB 
liGTKy B TGx ycjiOBilflx, Korjj;a 3 a 0,1 csk. ea iiiiTGrpiipyioiJiyio penoHKy 
nociynaGT bcgto JiniuB okoxo 10-15 in.inyxBC 0 B. 

Ha pi'ic .4 npi-iBOfliiTCfl odiiiiir! bh^b; panMoaKTiiBHoro MHXMKaTopa pe~ 
/iGHiioro^ Tiina, npexnasHaqGHiioro ,i;ih periiCTpau,iii.i L'apKii cia-iBHoM^ 
JTGHTiii. o.'iGKTpnqGCicaii cxGLia npndopa npiiBG^eua b (g) . 

BnG^ipGHiie UGTojta iia o.TTiiOM :i 3 JleHHHrpaxcia-ix aaBo^iOB .wo bko- 
HoaniD B GOIHII THcnq pyd/ien (?) . 

Kajc yiiiG ynoMHHa/iocB bmihg, npiidopH poxGiiiioro Tiina, nocipooH- 
hhg no cxeae perncTpamni cpesnero xoKa iipiiGMHHi-ca iiB.ByqeHiin ^ 
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vpiic- E>), ocOia,)iiaioi' doaoe iiaaicon MyBCTBiiTeJUjiioci’bK) w MenBiuMM 
C}HGi'no,,-o;iCTBH 0 M. jieTaJibUH!' aHa;[n3 (h/iioKTyauMii iianpaiteuMfl Ha HHier- 
piipyiome.i [(onoMKe d otom cayaae ue I.iok-OT dui'b n'lODCAeH Tai:; xce,KaK 
AJiH lUjr.yabcnoM cxeiiH BCJiG;.iGi'j3iie xoro, mto BeanHima MimyabcoB ii 
$;iK)KTyannw hx ai.injinTyji,L>! i-i ji;anTeabHOCTPi saDiicaT He loatKO ot Tiina 
npiieMiiMKa HSjiyHGHHa, no li OT poHCMwa ero padoTH. ji;iH Beobwa npn- 
dJiHKeHnoii opeHKH cpe.i!;Hero nanpaieHiifl ii cpe;i.HeKfla;j,paiwMHofi (pJiioK- 
lyauMH MOHHO iicno;ib30BaTb uotoah, !io;!;oOHue HS/ioKeiiHUM b (Q, 9) , 
KOTopHe cnpaBejtMBi-i tojilko .hm CTanHOHapuoro peaiwa. 

lIosToiiy npM KOHCTpyiipoBaiiHH TOKOBHx npndopoB pejieHHoro Tuna, 
padoTamiiix b HeciauHOHapHOu peKMwe, npiixo^aiTCfi no^ibsoBaTbCB bk- 
cnepiii.ieHTa;ibtiOH wei'o^iiKKoii, npi!Beji;eHiiOH b (I) . 

Ha iiccjieAyouy® oxeMy no,i];aeTCH paAMoaKTiiBHoe i-is^iyMeHne c 
ilSMeHaeiJOi! HHTOHCIlBHOCTblO. no;i,CHl!THBaeTGfl KOMHeCTBO MMnyJIbCOB 
II iiBwepfleTCH Bpeua, Heodxo.iTmioo mb cpadaiuBaHM pe^e. 

TnnOTHaH aaBi-iCHMocTb, no;iyqeHHafi Tajcnn cnocodou, noKasana 
Ha piic. 5 . nyHKTi'ipHLiMii jimiiiflUM odosHaneHa od^acTb cTaiiiCTHHecKO- 
ro pasdpoca. 

riojiodHaj! HGTOMKa oneiib yjiodna mh iiccjieflOBaHHfl niiHaMiine- 
ck:;x napai'ieTpoB npndopoB peJieruioro rana, padoxaDmiix xaic b toko- 


bom, Taic H B HMnyjibCKOU pe'Ki'iuax. 

npHdopi-j pejieriHoro Tima, padoTaionriie b tokobom pesHue, npoM 
CTaB/imoT do;ibiiiOH miTepec jimi iiaccoBoro npaKTiwecKoro iicnojibBODanHa 


I; COOP paspadoiaiiu ockobli TnnM3ai].iiM btmx npndopoB m ocBoeno iix 
CepHHHOe npOH3DO,Ii;GTBO (10) . 

H ocHOBy yHiKliHKaHiii-i o/ieMeiiTOB npndopoB pe/iednoro Tiina no- 


/T ("5 




U 


po,3jj,G;r8Miic HX HH ;!;r.a thiiobux 
D xeKTpoi!Horo pe/isriiioro d/ioica. 


GJIGMGHTa; paAIIOaiCTIiBHOrO MT- 
PaXilOaKTIIBHUil HGTOHIiriK ium 


KOHGTpyKL'mn XyiTmiKa, HXH IIEBfleTGH GaUOCTOKTeXbHHH oxe- 
MSHTOii npiidopa. B ;i;a'-!-’'rHKax >iGnojib3yK)TGa o^HOTiinnue npiiem-a-iKii rm- 


j^ryHeHim - rasopaspHflHBie rojioreHHue cneTHMKH. 

9.iieKTp.HHGCKafl Gxeim cxeiapoi-iiioro neaefinoro daoKa? kok npa- 
BHJIO; COCTOHT M3 C'XHOrO O/TGKTpOHHOrO KaCKaM yCiaeHHB HanpHilCeHHB 
Ha HHTerpiipyitGiiieH ueno'-iice, KOTopaa BMOTeHa b nerib ynpaBJinK)r4eM 
ceTKM BJieKTpoHHon xaMnii. AhoxhoH HarpysKon JiamiH c/iyMT ojieKTpo- 

T.iarHMTHOe (perMuTpiipyiDinee) pexe. rasopaspaxHuii cneTuiiK BK;iioqaeTca 
noc.iie.jr.0BaTe;ibH0 c HHTerpMpyioiL',en nenonicoa. OxeicTpimeGican GxeMa nii- 
I?-3TCB OT CTadH.’IHSMpOBaHHOrO HaripflHeHHfl* 



i 
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C nououiiiio Tpex uojUKpMKauuM onMcaiiiioft a/ieKipM^ecKOH cxeMu 
MoncHO peniMTb (5o/[i)iiioe mhcjio rioaimwoiiiioro Konipojifl. 

nepsaji cxsMa ncno;ii)3yeTCfl b iipiiciopax, ociJOBaHHux Ha pcriiCTpa- 
HHM nojtBi'iHcHoro 3;ieMeiiTa, wapKi-ipoBaHiioro pa^iioaKTHBiiLiM hsotoiiom. 

B 3T0H cxeue a^ieKipomiafl Jiawna OTKpuia npii oicyicrDMH M3;iyqeHMfl. 
BTopafl cxewa HcnojibsyeTCfi b npiidopax, ocHOBaHHux Ha npepbiBaHMH 
HSJiyneHHJi KOHipoJiapyeMoM cpe^toK. B neH npii odJiyueimw cqei-qwca 
3JieKTpoHHafl Mwna oTKpuia, npn iipepuBaHMH nee iisjiyHeHHB jiawna 3a- 
nHpaeTCfl. Tpeitfl cxeua npej'.HasHaHeHa perHCTpapHM npepuBHCToro 
M3;iyMeHHfl, CKOpocib npepHBaHHB Koioporo mokgt I'lSMeHaibCB b mipo- 
KHx npejtejiax. OcodeHHOCTbio 3T0fi cxewH ABMeicfl Hajiiwiie rHCTBpeBn- 
ca y xapaKTepnc THKH iipn cpadaTHBaHwn h OTnycKaHHii D^eKipouarHHT— 
Horo pe;ie, cioamero b aHOflHori uenii jiaMnn. 

HeodxowiMocTb ocymeoTBaeHHa rucTepesHca odebncHfleTCB HaaiWHeu 
t|)jiK)KTyauHii TOKa b aHOji;HoM uen.M b CBii3H c (|)aK)KTyai];MMH HanpaiceHiiH 
Ha HHTerpMpyioiUBfi penoHKe. B pesyabiaie, npn ^octhkbhhh ynpaBaaio— 
mHM HanpflK6HM6M BeJIHHHHbl, HGO dXOXHivIOK CpadaTHBaHHfl peJIO, BO 3- 
HMKaioT MHoroKpaTHLie aoncHwe cpadaiHBaHHfl, KOTopae Mac to nasuBaiOT 
'’;i;pede3roM”. HcoioMeHM SToro abjishm CKaMKOodpasHO H3Me- 
HAeTCfl MyBCTBHTeAbHOCi'b cxeMH npH nepBOM cpadaiLiBaHmi pejie. Ilo- 
^tOdHOe MBMeHeiWe HyBCIBUTeJIbHOCTH liOWHO npOMSBOflHTb B pa3HHX 
Maciflx BAeKTpHMecKoH cxcMLi npxdopa. Handojiee dHcipojiieMCTByioiUHM 
ABJifleTCfl oACKipoHHUil BepeMBHaTeJib, nocTpoeHHLiR no TpMrrepnoB 
cxene, b qaciFiocTi'i, ipiirrep DlMiuia ('L^) , TaxHe nepexjuDMa'ieM 
pejiecoodpasHo HcnoABSOBaib b npiidopax pejieliHoro mnaj nocipoeH- 
HHx no HivinyABCHOfi cxeue. Iptirrep liliMJ^Ta npuMeneH hemh b paAiioaK- 
THBHHX HH;;nicaTOpax MapKH cia^H (pHC.4). B npndopax, padoiaiomHX b 
TOKOBOM peHnwe, Moryi dnib McnoAB30BaHH dojiee npocrae cnocodbi. 

JIM cnocodbi ocHOBaHH iia iiSMeHeHM BjreKTpHMecKi'ix napawcTpoB b 
aHO^HOi-i iiJiH ceTonHOM penax DJieKipoHHoa aajjnb! npn cpadaiHBaHHH 
peae. 

HoAbiniiHciBO sjieMenTOB Bcex ipex cxeii OflHOinnHH. CxeMH codn- 
paDTCfl B OflMHaKOBHx MeiajiJiHMecKHx Kopnyeax. Kopnyc dJioxa repwe- 
XMMeH. Bee oto odaerMaei cepnnHHi} BHnycK duoicoB h yiieuieBJiflei hx 

CTOIIMOCTb. 
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PaAiioaKiHBHue npndopu pe^ietiiioro iwna pasjiMMHoro nasHa^ieBiw 
KOMiiJieKiyioTCB c pasHutfii AaT^MKawi. PaAnoaKTiiBiiBie AaTBHKH Hweioa! 
CTamrapinyK) G^ieiCTpOTecKyio cxewy, cocTonmyio h 3 rasopaspa^iHoro cqei- 
qwKa H OMKtiecKoro conpoiHB/ieHHfl, coeflMHenHux nocjiejtOBaieJiBHO. B 
jiai’^MKax npHMenflioicfl HK3K0Bo;ibTHbie rajioreuHue cqeiBiiKH, cepiUiHO 
BhinycKaiomHecH npoMHiu;ieHHOCii>io. Bo Bcex innax ^aiqiiKOB EJiaicTpime- 
CKHe axeneHTU cxeMti tiajtescHo repueTHSiipoBaHH. 

B HacToamee Bpewa npoubiuixeHHOcibio BHnycKaioTca necKo^iBKO im- 
noB flaTqMKOB, KascfluM h 3 icoToptix npe^HasHaneH peuieHMB onpejte- 
JieHHoro Kpyra 3a;i;aq. 

JIaTMMK nepBoro rana coctoht h3 weTcUiOTMecKoro poMHjfpi'iqe- 
CKoro Kopnyca c pasuemeHHtiMK b hom raaoreHHHM cqeiqHKOM h OMiwe- 
CKHM conpoTMBaeiiMew h CBnimoBoro oj;KOCTopoHHero KOMUMaiopa mh- 
H0odpa3Horo BHxa. npe;i;Ha3Ha^eH HanpaBJieHHori perwcTpa- 

UMH rawja-HSJiyqeHMfl. CoBMeciBO c ojtHUM h3 3JeKipoHHi.ix d;iOKOB on 
Hcnojibsyeica flxfl penicipaLiHH noxosceHM ypoBHa khakocth, b KOTopow 
nxasaeT paj;iioaKTHBHU0 nonxaBOK c npenapaiaiiM KodaxbTa-60 km 
iie3HB-I37 . Oh npHKpenjiaeTCii c nouombio cpxaHua cnapyra cocy;i;a 
na 3aji;aHH0M waKCMiJiaxbHOM Km MHHMwaJibHOiJ ypoBHe sanoxKeHUfi cocysa 
(12) . B JipyroM cxy^ae oh moeot dHTb iicnojibaoEaH xxa dxoKHpoBKii, 
HanpHMep, c pexBio orpaHiweHWii nepewemeHHfl noxBHEHOM qacra MauiHHH. 
Pasopaspfl^tHbiri cqeTqnK, npHMeHfleuuM b giom x,aTqHKe, Hueei lewne-- 
paiypHuK flHanasoH ot -40 jio +i50°C. 

JlaTMHK BTOPoro iHna npejtHasHaqeH Jtxa perncTpaHHn KeciKoro 
deTa-H3xyqeHHfl . Oh BHoycKaeiCfl b ^Byx KOHCipyKTiiBHux MOjiHipH- 
KaUMflX B COOTBeiCTBHH C KOHGTpyKTHBHUMil OCOdOBHOCTHMH npHUeii^d- 

uoro B new cqei^MKa, KOiopHH HweeT ji;Ba padoqwx OKua nociyn- 
xeHHB HSJiy^eHHfl; h3 hhx oako pacnojioseHO c Topua HMHHx;pH^ecK0- 
ro dajixoHa, a xpyroe - c doKOBoK noBepxHOciH. 

CqeTMMKM laKOii KOHCTpyKtiwM, paspaOoTaHBue IlepexbwaHou C.LI., 
IIparepoM M.A. h TyMyxbKanoij A. A., iipejtHasHaqoHH am padora b 
TOKOBOM peKHwe. PadoqwiK iok paBOH 30 Mxa. IlexbHocTeiaHHHtiM daxxon 
cqeiqiHKa Hweei Kaiofl hs noxynpoBOjiiHHKOBOii nxeuKu, noxyMeHHOfi ny- 
leM TepMiraecKOM flHccounaLiHH ^eibipexxxopwcToro oxiOBa. rioBepxHocTHaii 
nxoTHOCTB OKonisE HO dojisB 35 Mr/cM^. AJiHHa 50 MMj xiiaueip 13 hl'. 
JI’-ranasoH padoqnx lewnepaiyp oi -40 w +IOO°C. 

B cjiyqiae ncnoxbSOBaHUfl dOKOBoro paOoqero okhe cqei^HK c 
yKpenxeHHbiM Ha cneuiiajibHOM CKode pafliioaKTHBHHii HCioqHKKOM 




Z9J9-99 
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(npenapa'i cTpoimMfl-90 ), cjiyiiiT KOiiipoM aanoJineHHfl wepnux 
cocyflOB iiCHjiKOCTiiK). Jiai'MiiK onycKaaiCH BHyipt cocy^a Ha aajtaiiHUii 
ypoBeiib. HpepuBaHwe iiojiyqeHWfl c;ioeM ra^;KOCTH wei^y hctowiimkom ii 
CqeiHIiKOM peniCTpiipyeTCH B.ieKTpOHIIUW dJIOKOM BTOrOrO TMIia. Tom- 
HOCTb perHCTpaqim ypoBHH o dtmm flaiHiiKOH cociaBJiaeT He (5o;iee 
-3 MM no BHCoie cocysa (13) . 

TopuoBori Bapi'iaHT AaTHinca BToporo Twna, uapajiy c jiaTHHKaMM 
TpeTibero THna , npeAHa3Ha.HeHu pasjiHHHoro po;^a dJioiaipoBOHHux 
ycipoiiCTB. Ohh npnMeHflK)TCfi npi-i aBTOMaiMHecKOM icouTpojie sanoxHeHiifl 
Henpospaniibix cocy^lOB Hedoxbiuoro ^Kaweipa. Padoia bthx npiiCopOB 
ocKOBana Ha penicTpauiiM ypoBHfl sanojiHeHHH npw npocBeniiBaHira cocy- 
M MflrKHW raMMa-HXH stecTKMM deTa-i'isjry’Henneu. Ewecie c B.ieKTpoH- 
HHMM d;iOKauii xpeibero inna bth ^axHiiKH Haiii;m npiiiieHeHne b aBxoMa- 
TH'iecKOii KOHTpoJie sanoxHGHHfl ajnoMHHiieBUX lyd. npiidopa ycxaHasxH- 
Baioxcfl Ha lydOHadHBHHX aBiouaxax. Ohm KoiripojmpyMT cxenenb sanox- 
HeHMfl lyd, no^;aioT CHrHSJi iia copTiipyiomee ycipoiiCTBO m npoHSBojyix 
GMeT sanoxHeHHHX xyd (I4) . 

npiidoptr Bioro iwna BunoJiHHiOT laKie caiJOCTOHTe.'ibtiyio sa^any 
no cnexy npojtyKHHH b nenpepuBHOM npoiisBOACXBe, Be^yi ynei Bupadox- 
KH luxaMriOBOHHoro H npeccoBOro odopyAOBaHWH m ;];p. 

C noMOinbK) pajiwoaiciHBHLix KOinpojiepOB ocymecxBJiH exca KOHxpojiK 
co,ir,epEmjoro xapu HesaBncHMo ox xapaKiepa ynaKOsaHHoro iitik paccpa- 
coBaHHoro npo^yKia, KOHxpoxnpyeica cieneHB HanojiHeHiifl xapn m 
npaBHJiBHOCXb pasueuieHHfl ynaKOBamioro waxepnam. 

PajiHoaKiHBHbiH jaxHMK HexBepioro xiina npiiMennexcH ^[jia pe- 
ri-icipauHii pa^MOaK'iHBHoH MapicupoBKH npoBOJionHtix h cxepKHeBUX 
MaxepHajiOB. B HacxHOCiH, oh Kauiex npuMeHenne c bjightpohiiuh d;iOKOM 
nepBoro Tuna b npiidopax flxa MH^iiMKaunH MecTa cBapnoro ciuxa c na- 
HeceHHOii MexKoa, cojtepKameM pa^tHoaKiiiBHHti (|)occi)op-32, b nenpepHB- 
HOM npopecce BOJioneHWfl cxajibHoH npoBo;iOKH (lO) . 

Ha GiaHax MHoroKpaxHoro BOJioneHHfl nepeji; nocjieAHKM (jpiwbepoM 
ycxaHaBJiMBaeTCfl pa^noaKTHBHHS jiaxMHK ms 8 ra.;ioreiiHbix cneTHHKOB, 
pacnoxoEeHHHX no unjiMH^ipHHecKOM noBepxiiOCTM. Ho och odpasoBaHHO- 
ro HHXHH^pa npoxoAHT KOHXpojinpyeuafl nposojiOKa. Hpi-i npoxoEji;eHMM 
pa;];HoaKXHBHoK MexKH nepes J^aTHHK c^rHaji c sjieKxponHoro djioica 
nocTynaex Ha cxewy ynpasjieHM cxaHOn n sJieKTpouarHHXHUMH HosHHua- 
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nflTOrO TMIia OTJIIIMaeTCil BOSUOUtllOCTiilO llSMeHeHMH (|)OpMH 
I'l njiouiaffli paCoqero OKHa c nowoiHbD cneitHajibiioi:] ■ MeiajiJiM^ecKOw 
uiTopicH c qejibiQ orpaHU’^eiiM noxoKa perHCxpwpyoMoro KecTicoro dexa- 
On, b nacTiiocxM, naxojxHi npuMenGHHe b npiidopax, ocy- 
nieCl’BMIOmMX KOHTpOXbHHG, CUeTHbte H dJlOKMpODOiIHI^ie (nyHKUHH. SlOT 
;r.aTnnK namex npMMeHeHHe b pajpioaKTUBnou rio3iipnoHiiOM peryxai’ope 
njiOTiiocTH mwKOCTU B iienpepLiBiiOM npopecce nojiy^enwa pacTBopa sa- 
^hhoK KOimeiixpauHH (16) . Oh peri'icipnpyex MBweneHMe noaoxceiiM 
MapKwpoBaHHoro pajiwoaici'iaiHHM HBoxonou ciepMa apeouexpa, naaBaio- 
xt^ro B noioice KOHi'pojiiipyeMOH xcuflKOcra. 

Ocodoe uecio saHMMaioi ji;amiiKH mecioro inna . Ohm hg nojiyqMH 
euie onpe^.eJienHHx KOHCTpyKiuBHux oopw. Gipoai'CH ohm Ha Majiorada- 
piiTHbix ra;ioreHHux CMexHHKax m iicnoabsyioTCH ^jia perwcTpaaMM jceci- 
Koro dexa-iisayHeHHa. 3iii flaiqiiKH npe^HasHaqeHH ycxaHOBKM b 
CT peao'JHHx n3MepHTe;ibHHx nppidopax pasxHHHtix cxcTeM, npmjeHaioiUMxcfl 
AJia HSwepeHna pasxHHHHX tlaiSMqecKiix BeaiiquH (I7) . Ohh npuMeHacicH 
B KaaecTBe npefleatubix perKCTpaiopoB noaoKeHHa yKasaxeabHOM cxea- 
KH HSMepMTeabHbix npiidopoB. 

Ha pnc. 7 noicasaHa o^Ha H3 THnoBtJX KOHCipyKHHi! xaKoro ;i;aT- 
HiiKa c rajioreHHHM CHexnKKOM, saKDbiTHM c oflHOii cTopoHLi MeTaaan- ^ 
HecKHM 3KpaH0M. CaeTHKK c BKpaHOM ynpenjiflexca Ha cnennaabHOM 
CTepane, noxosceHne Koxoporo Ha uiKaae npndopa OTBeaaex SHaneHMio 
peryxHpyeMoro napaweipa h ^HKCiipyexca, K yHasaieabHon CTpeaxe 
npiiKpenaaeTCfl oxboji;, liapKnpoBaHHLifl cxpoHnneM-90. Kor^ta iisaytieHHe 
nonanaex Ha cqexaiiK, BJieKxpoHiiwI daoK BujiiaeT cnrHaji na CHCieMy 
;twciaHHMOHHoro KOHipojia nan peryjiHpoBaHMa . 

I^c'i’poHCiBa noxodHoro Tuna nojiyniiaii pacnpocxpatieHHe b ycia- 
HOBKax aBTOMaxHaecKoro peryawpoBaHHH TeMnepaxypu, ^taBaeHMa, 
HanpaieHHfl , loxa h a.pyrHx riapaMexpoB. 

Heicoxopue npouHuiaeHUHe odpaspH paaiHoaKXHBHHX ^aiqiiKOB ii 
iHnii'JHHe uei'o^tLT iix iicnoab30BaHna Bwecxe c xHnoBHHu aaeKxpoHHHUH 
daoKawH B npiidopax nosHHiioiiHoro icoHipoafi a;eiJOHCipKpy{OTcn Ha 
BHGxaBKe no iJi-ipHouy ncnoabaoBaHWK) axobiiioM OHeprpiii 3 naBiiabOHe 
CCCP. 

I'pnuepii pemeuHH peaoro pa^a aipynix ripaKiriqeCKHx 3aii;aq nospi- 
UHOHHoro KOH'xpoafl c nouoiHbE) paAiioaKTHBHHX npudopOB peJiGHHoro ii'ina 
npnBe^ieHM b (l8, 19) . 
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Moeho 0Tr.!eTM-b, mio pa3DHrae npiiOopou pe;ieiiHoro Tana a 
0;rii!icariiuen dyJ^yl^ 0 li dyureT ripoiicxo.iHTb lie CTo;n,Ko no iiyrn panpadox- 

KII noBHx THIIOD j^aTaL'KOD CO cnei^MaJiiiSHponaiiHmvfH raaopaapii^HUMii 
c^eTtiiiKaMii, CKOJibKO no nyTH ;i;a;ibHer:iueK yniiuaKaniiH !iMeioiniacii lai- 
noB flaTtniKOB, a laKiice a:iinn 3 am.iH KOHci-pyKPHft 9 thx ;^aTqHKOB ii koii- 

CTpyKpHii OCHOBFILIX BJiBwetiTOB ^FaTaMKOB, B TOM aac;ie n ra;roreHHux 
caeimiKOB. 
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Pmc.^. OKBHBaneHTHafl cxeMa Huicon/ioHHfi nanpji«:eHHfl Ha MHTerpwpyio- 
li^eTi uenoMKo 





Pmc. 3. OcuH/iflorpaivwa npoiiecca HaKonneHMfl HaiipuTKeHHH Ha HHierpHpyio- 
meH Meno^KG npH nociynneHHH na Hee CTaHAapTHsoBaHHHx hu- 
nyflbcoB, 
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Phc.S. SaBHCHMocTB BpeiieHH cpaOaiUBaHHfl pefleBHo2 cxeMH, paOoiaD- 
meM B peucHue perncTpaunii cpe^lHero TOKa, ot HHieHCHBHocTH 
oojiyqeHMfl 
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EecKOHiaKTHoe, pasHoaKTUBHoe pery;inpyDmee yctdoHctbo 
M 3MepHT6;ibHtix npnC3opax CTpe/io^Horo mna ^ 

I - CTpe;iKa, iiapKHpoBaHHafl pajtiioaKTUBHHM HsoionoM 
^ - ra 3opa cmot^hk 3 - 3KpaH 









